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PREFACE

This unit test plan covers the work performed under Air
Force Contract F33615-80-C-5155 (ICAM Project 6201). This
contract is sponsored by the Materials Laboratory, Air Force
Systems Command, Wright-Patterson Air Force Base, Ohio. It was
administered under the technical direction of Mr. Gerald C.
Shumaker, ICAM Program Manager, Manufacturing Technology
Division, through Project Manager, Mr. David Judson. The Prime
Contractor was Production Resources Consulting of the General
Electric Company, Schenectady, New York, under the direction of
Mr. Allan Rubenstein. The General Electric Project Manager was
Mr. Myron Hurlbut of Industrial Automation Systems Department,
Albany, New York.

Certain work aimed at improving Test Bed Technology has
been performed by other contracts with Project 6201 performing
integrating functions. This work consisted of enhancements to
Test Bed software and establishment and operation of Test Bed
hardware and communications for developers and other users.
Documentation relating to the Test Bed from all of these
contractors and projects have been integrated under Project 6201
for publication and treatment as an integrated set of documents.
The particular contributors to each document are noted on the
Report Documentation Page (DD1473). A listing and description
of the entire project documentation system and how they are
related is contained in document FTR620100001, Project Overview.

The subcontractors and their contributing activities were
as follows:

TASK 4.2

Subcontractors Role

Boeing Military Aircraft Reviewer
Company (BMAC)

D. Appleton Company Responsible for IDEF support,
(DACOM) state-of-the-art literature

search

General Dynamics/ Responsible for factory view
Ft. Worth function and information

models
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Subcontractors Role

Illinois Institute of Responsible for factory view
Technology function research (IITRI)

and information models of
small and medium-size business

North American Rockwell Reviewer

Northrop Corporation Responsible for factory view
function and information
models

Pritsker and Associates Responsible for IDEF2 support

SofTech Responsible for IDEFO support

TASKS 4.3 - 4.9 (TEST BED)

Subcontractors Role

Boeing Military Aircraft Responsible for consultation on
Company (BMAC) applications of the technology

and on IBM computer technology.

Computer Technology Assisted in the areas of
Associates (CTA) communications systems, system

design and integration
methodology, and design of the
Network Transaction Manager.

Control Data Corporation Responsible for the Common Data
(CDC) Model (CDM) implementation and

part of the CDM design (shared
with DACOM).

D. Appleton Company Responsible for the overall CDM
(DACOM) Subystem design integration and

test plan, as well as part of
the design of the CDM (shared
with CDC). DACOM also
developed the Integration
Methodology and did the schema
mappings for the Application
Subsystems.

iv
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Subcontractors Role

Digital Equipment Consulting and support of the
Corporation (DEC) performance testing and on DEC

software and computer systems
operation.

McDonnell Douglas Responsible for the support and
Automation Company enhancements to the Network
(McAuto) Transaction Manager Subsystem

during 1984/1985 period.

On-Line Software Responsible for programming the
International (OSI) Communications Subsystem on the

IBM and for consulting on the
IBM.

Rath and Strong Systems Responsible for assistance in
Products (RSSP) (In 1985 the implementation and use of
became McCormack & Dodge) the MRP II package (PIOS) that

they supplied.

SofTech, Inc. Responsible for the design and
implementation of the Network
Transaction Manager (NTM) in
1981/1984 period.

Software Performance Responsible for directing the
Engineering (SPE) work on performance evaluation

and analysis.

Structural Dynamics Responsible for the User
Research Corporation Interface and Virtual Terminal
(SDRC) Interface Subsystems.

Subcontractors and other prime contractors under other
projects who have contributed to Test Bed Technology, their
contributing activities and responsible projects are as follows:

Subcontractors Role

General Dynamics/ Responsible for
Ft. Worth factory view

v
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Contractors ICAM Project Contributing Activities

Boeing Military 1701, 2201, Enhancements for IBM
Aircraft Company 2202 node use. Technology
(BMAC) Transfer to Integrated

Sheet Metal Center
(ISMC)

Control Data 1502, 1701 IISS enhancements to
Corporation (CDC) Common Data Model

Processor (CDMP)

D. Appleton Company 1502 IISS enhancements to
(DACOM) Integration Methodology

General Electric 1502 Operation of the Test
Bed and communications
equipment.

Hughes Aircraft 1701 Test Bed enhancements
Company (HAC)

Structural Dynamics 1502, 1701, IISS enhancements to
Research Corporation 1703 User Interface/Virtual
(SDRC) Terminal Interface

(UI/VTI)

Systran 1502 Test Bed enhancements.
Operation of Test Bed.
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SECTION 1

GENERAL

1.1 Purpose

This unit test plan establishes the methodology and
procedures used to adequately test the capabilities of the
computer program identified as the Application Interface known
in this document as the Al. The AI is one configuration item of
the Integrated Information Support System (IISS) User Interface
(UI). It consists of Application Interface callable routines.

1.2 Project References

[1) ICAM Documentation Standards, 15 September 1983,
IDS150120000C.

[2) Structural Dynamics Research Corporation, Form
Processor Application Programmer Manual,
UM 620144200B, 1 November 1985.

[5] Structural Dynamics Research Corporation, Form
Processor Computer Program Development Specification,
DS 620144200B, 1 November 1985.

(41 Structural Dynamics Research Corporation, Forms
Language Compiler Unit Test Plan, UTP620144401,
1 November 1985.

[51 Structural Dynamics Research Corporation, Forms
Driven Form Editor Unit Test Plan, UTP620144402,
1 November 1985.

[61 Structural Dynamics Research Corporation, Report
Writer Unit Test Plan, UTP620144501, 1 November 1985.

[7] Structural Dynamics Research Corporation, Rapid
Application Generator Unit Test Plan, UTP620144502,
1 November 1985.

[81 Structural Dynamics Research Corporation, Text Editor
Unit Test Plan, UTP620144600, I November 1985.
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[9] Structural Dynamics Research Corporation, Application
Interface Unit Test Plan, UTP620144700, 1 November
1985.

[10] Structural Dynamics Research Corporation, User
Interface Services Unit Test Plan, UTP620144100.
1 November 1985.

[11] Structural Dynamics Research Corporation, Form
Processor Unit Test Plan, UTP620144200 , 1 November
1985.

1.3 Terms and Abbreviations

Application Interface: (AI), subset of the IISS User
Interface that consists of the callable routines that are linked
with applications that use the Form Processor or Virtual
Terminal. The AI enables applications to be hosted on computers
other than the host of the User Interface.

Application Process: (AP), a cohesive unit of software that
can be initiated as a unit to perform some function or
functions.

, Communication Services: allows on host interprocess
communication and inter-host communication between the various
Test Bed subsystems.

Communication Subsystem: (COMM), IISS subsystem that
provides communication services to the Test Bed and subsystems.

Computer Program Configuration Item: (CPCI), an aggregation
of computer programs or any of their discrete portions, which
satisfies an end-use function.

Field: two-dimensional space on a terminal screen.

Field Pointer: indicates the ITEM which contains the
current cursor position.

Form: structured view which may be imposed on windows or
other forms. A form is composed of fields. These fields may be
defined as forms, items, and windows.

Form Definition: (FD), forms definition language after
compilation. It is read at runtime by the Form Processor.
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Forms Definition Language: (FDL), the language in which
electronic forms are defined.

Form Hierarchy: a graphic representation of the way in
which forms, items and windows are related to their parent form.

Form Processor: (FP), subset of the IISS User Interface
that consists of a set of callable execution time routines
available to an application program for form processing.

IISS Function Screen: the first screen that is displayed
after logon. It allows the user to specify the function he
wants to access and the device type and device name on which he
is working.

Integrated Information Support System: (IISS), a test
computing environment used to investigate, demonstrate and test
the concepts of information management and information
integration in the context of Aerospace Manufacturing. The IISS
addresses the problems of integration of data resident on
heterogeneous data bases supported by heterogeneous computers
Interconnected via a Local Area Network.

Message: descriptive text which may be returned in the
standard message line on the terminal screen. They are used to
warn of errors or provide other user information.

Message Line: a line on the terminal screen that is used to
display messages.

Network Transaction Manager: (NTM), IISS subsystem that
performs the coordination, communication and housekeeping
functions required to integrate the Application Processes and
System Services resident on the various hosts into a cohesive
system.

Qualified Name: the name of a form, item or window preceded
by the hierarchy path so that it is uniquely identified.

User Data: data which is either input by the user or
output by the application programs to items.

User Interface: (UI), IISS subsystem that controls the
user's terminal and interfaces with the rest of the system. The
UI consists of two major subsystems: the User Interface
Development System (UIDS) aid the User Interface Management
System (UIMS).
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User Interface Management System: (UIMS), the runtime UI.
It consists of the Form Processor, Virtual Terminal, Application
Interface, the User Interface Services and the Text Editor.

User Interface/Virtual Terminal Interface: (UI/VTI),
another name for the User Interface.

Virtual Terminal: (VT), subset of the IISS User Interface
that performs the interfacing between different terminals and
the UI. This is done by defining a specific set of terminal
features and protocols which must be supported by the UI
software which constitutes the virtual terminal definition.
Specific terminals are then mapped against the virtual terminal
software by specific software modules written for each type of
real terminal supported.

Window: dynamic area of a terminal screen on which
predefined forms may be placed at run time.

1-4
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SECTION 2

DE"ELOPNENT ACTIVITY

2.1 Statement of Pretest Activity

During system development, the computer programs were
tested progressively. Functionality was incrementally tested,
and as bugs were discovered by this testing, the software was
corrected.

Each Application Interface callable routine was tested
individually through Application Interface development. A test
program, ARTEST, was developed as an easy means of testing
changes to the Application Interface. This test program allows
a developer to type in commands that are translated into the
appropriate Application Interface calls. With this test program
all Application Interface callable routines may be executed.

All pretesting activity was conducted by the individual
program developer in a manual mode. The developer would
manually enter data onto the screen and observe the results.
Any errors were noted by the developer, and corrections to the
Application Interface software were then made after a testing
session.

2.2 Pretest Activity Results

The pretest activity was very successful in the elimination
of programming bugs so that at release time only a few bugs were
found in the Application Interface. The development of the test
program, ARTEST, has proved very beneficial since as new
functionality was added to the Application Interface, ARTEST was
also updated to test this functionality. ARTEST is the major
test tool for the Unit Test Plan of the Application Interface.

2-1
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SECTION 3

SYSTEM DESCRIPTION

3.1 System Description

The Application Interface consists of a set of callable
execution time routines that allows an application program to
send/receive formatted screens to/from various terminals and to
perform terminal control functions independent of the terminal
type. The Application Interface translates the application's
call for form processing into a message which is then sent to
the User Interface Monitor of the Form Processor.

The following block diagram illustrates the Application
Interface Test Configuration used in the Unit Test Plan.

.- 1
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+---------------------------
I Device Driver I
I (DD)

+---------------------------
I Virtual Terminal I

Device Driver I

(VT/DD)
+---------------------------

V

+---------------------------

INETWORK I +---------------

+-------------- TRANSACTION -------- I A II
I-----------I MANAGER I I I ARTESTf

I - - -> (NTM) II
II1+----I I ---------------

I II ----------------------------
I II +---------------------------------

II,--------------------------)+FORMS +

I I Ifp requests I PROCESSOR I l
II-------------------- i User Interface MonitorI

I(UIM) I
I I ----------------------------------

I IFORM PROCESSOR I
I I Callable Routines I

I I+--------------------------------------
I--------------------- II

VT requests I VIRTUAL TERMINAL I
+----------------------------- -(VT)

+-------------------------------

Figure 3-1 Interface Block Diagram

The required input and the resulting output of these tests
are documented in detail in Section 5.3. The general testing
method is the entry of commands on the ARTEST form Command Line
item and the translation of this command by the ARTEST program
into a call to the appropriate Application Interface routine.
Each Application Interface routine as found in the Application
Interface Development Specification is to be exercised. The
resulting output is observed on the ARTEST form. Appendix A

3-2
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outlines the ARTEST command format and the various types of
commands and function keys.

The following keys are used to move within forms (using the
VTlOO terminal as an example): the ENTER key is used to
activate all commands; the TAB key is used to move from field to
field within the form; and the arrow keys are used to move
within fields. In addition, ESC TAB is a reverse TAB.

3.2 Testing Schedule

The execution of the Application is dependent upon the NTM
subsystem of the IISS. Testing of the Application Interface
must be done only after the NTM has been successfully tested.
In this unit test, the Application Interface is dependent on the
Form Processor (FP) and on the Virtual Terminal (VT). In fact,
all three Configuration Items are to be tested together.

3.3 First Location Testing

These tests of the Application Interface require the
following:

Equipment: Air Force VAX, terminals supported by the
Virtual Terminal as listed in the UI Terminal Operator's
Guide.

Support Software: the Integrated Information
Support System,the Oracle database management system,
C run-time libraries.

Personnel: One integrator familiar with the IISS.

Training: The AI User manual has been previously
provided with the current release.

Deliverables: The Application Interface component of the
IISS UI/VTI.

Test Materials: This test may be run interactively by
inputting the appropriate data and observing the output as
outlined in this test plan. A script file has been created
to run this unit test plan and save the resulting output.
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Security considerations: None.

3.4 Subsequent Location Testing

The requirements as listed above need to be met; however,
in subsequent testing it is advantageous to create a script file
of the outlined tests and run this saving the output of the test
for future comparisons.

3-4 a - -
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SECTION 4

SPECIFICATIONS AND EVALUATIONS

4.1 Test Specification

The Unit Test Plan is based on covering specific
functionality as outlined in the Application Interface DS. The
test uses the test program ARTEST.

The following chart has the functional requirements as
outlined in the Application Interface Development Specification
listed vertically and the test activities in the Unit Test Plan
that demonstrate each functional requirement's testing listed
horizontally. As can be seen in the figures in Section 5.3, the
command line of the form used by ARTEST, has the actual
Application Interface routine name specified or is annotated
with what function key was pressed.

4-1
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Functional Diagram Mapping
Require-
ments A B C D E F G H I J K L M N 0 P QR S T U V W X Y Z

ADDFRM X

CHGLDV X

CLSFRM X

CLSLDV X

GDATA X

GETATT X

GETBAK X

GETCUR X

GPAGE X

GWINDO X

INITFP X

INQLDV X

OISCR X

OPNFRM X

OPNLDV X

OUTSCR X

PARFQN X

PDATA X

PMSGLC X

PMSGLS X

-CONTINUED-

4-2
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Functional Diagram Mapping
Requ ire -
ments A BC D E FG HI J KL MNOPQR ST UVW X YZ

PUTATT X

PUTEAK X

PUTCUR x

RMVPAG x

RPLFRM X

TERMFP x

Figure 4-1 Table of Functionality Testing

4-3



UTP620144700
1 November 1985

The steps outlined in Section 5.3 presenting the BEFORE and
AFTER forms of each test show the direct correspondence between
the test and the functional requirements as listed in this
section.

A - Figure 5-3-a thru Figure 5-4-b
B - Figure 5-43-a thru Figure 5-43-b
C - Figure 5-11-a thru Figure 5-12-b
D - Figure 5-69-a thru Figure 5-69-b
E - Figure 5-16-a thru Figure 5-18-b
F - Figure 5-19-a thru Figure 5-19-b
G - Figure 5-23-a thru Figure 5-23-b
H - Figure 5-27-a thru Figure 5-27-b
I - Figure 5-7-a thru Figure 5-7-b
J - Figure 5-8-a thru Figure 5-8-b
K - Figure 5-2-a thru Figure 5-2-b
L - Figure 5-41-a thru Figure 5-41-b
M - Figure 5-29-a thru Figure 5-29-c
N - Figure 5-4-a thru Figure 5-4-b
0 - Figure 5-42-a thru Figure 5-42-b
P - Figure 5-29-a thru Figure 5-29-c
Q - Figure 5-28-a thru Figure 5-28-b
R - Figure 5-13-a thru Figure 5-13-b
S - Figure 5-39-c
T - Figure 5-40-c
U - Figure 5-20-a thru Figure 5-21-b, 5-24-a thru 5-25-b
V - Figure 5-22-a thru Figure 5-22-b, 5-26-a thru 5-26-b
W - Figure 5-27-a thru Figure 5-27-b
X - Figure 5-6-a thru Figure 5-6-b
Y - Figure 5-5-a thru Figure 5-5-b
Z - Figure 5-70-a thru the last figure

4.2 Testing Methods and Constraints

The tests as outlined in Section 5 must be followed. The
required input is stated for each test. This testing uses the
normal mode of operation of these functions and does not
completely exercise all the error combinations that a user of
the Application Interface might create by faulty entry of
parameter information. Much of this testing has been done,
however, through the normal testing done by the developer of
these functions. No data recording is required. It is
suggested that on further running of this test, scripting of the
test may be done and the output from running the script be saved
for future testing. No additional constraints are placed on
this unit test besides those listed in Section 3.3 of this unit
test plan.
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4.3 Test Progression

The progression of testing of the Application Interface is
fully outlined in Section 5 of this unit test plan. This
progression should be followed exactly to insure the successful
testing of this IISS configuration item.

4.4 Test Evaluation

The test results are evaluated by comparing the information
returned on the various output screens to that specified as
successful for the given test. As outlined in Section 5, each
test of Application Interface functionality provides an input
screen with the required data entry specified and the resulting
output for a successful test. To speed up this testing and
provide more accurate measurement of the test's success,
scripting has been used. The resulting output of these tests is
saved in a file FPUTP.SAV. The corresponding test script file
is FPUTP.SCP. Both these files are under IISS Configuration
Management. If scripting is used, these files should be copied
over to the test directory. The .SAV file may be used for
future comparison against ,ubsequent running of this unit test
using scripting. To compare the results use the command file
DIFFILE.COM which was released as part of the acceptance testing
done on the Air Force VAX and is under Configuration Management.
The only differences should be the date/time stamps on the IISS
function screen and the type of device on the window manager
screen. The device type is given to the UIS by the NTM at run
time. Note that the test script used to test the Application
Interface is exactly the same one as was used to test the Form
Processor. The latter part of that script which tests window
management processing is not necessary for the testing of the
Application Interface.
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SECTION 5

TEST PROCEDURES

5.1 Test Description

A general desciption of this unit test was provided in
Section 3.

5.2 Test Control

As outlined, this unit test may be done manually or run
automatically using a supplied script file. To manually perform
this unit test would require the tester to be logged into the
IISS system and enter SDARTESTZZ on the Function Select Form.
In section 5.3 the required input data is specified for each
function being tested and the resulting successful output is
also specified. The order of the testing is also completely
specified. The test control information is completely described
by the sequence of the input and output sreens presented in this
section. The successfulness of the test may be determined by
doing a comparison on the .SAV files produced against the ones
provided under IISS Configuration Management.

5.3 Test Procedures

To run the unit test plan as outlined in this section on a
VAX, one must be logged on to an IISS account. The NTM must be
up and running and the UI group logical names IISSFLIB and
IISSMLIB must be set properly. IISSFLIB points to the directory
containing production form definitions (FD files). IISSMLIB
points to the directory containing error messages (.MSG files).

This unit test uses the program ARTEST and its associated
forms ffl through ff9. The fdl source file for these forms is
presented in Appendix B. The executable for ARTEST should exist
in the NTM environment directory and the NTM dirtbl.dat should
have its SD entry pointing to this directory. The NTM tables
APITBL, APTTBL, and ACTTBL should have ARTEST set up as a normal
IISS application program.

Assuming the NTM is up and running, an IISS user may start
up this unit test plan as follows:
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$ SET DEF <to directory containing your NTM environment)
$ VT100 -RFPUTP.SCP -SFPTST.SAV

This starts up the VT0 device driver with a source script
as input and specifies a save file for output. If the User

Interface system has been installed at your site with a
different device driver, then this step is amended as
appropriate. The test begins executing on the terminal. The
results of this test are saved in the current directory in the

file FPTST.SAV. The Before and After Figures show not only the

form input and output but also the sequencing of the test.

5
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PASSWORD:

~sg: rn pcat lwn

Figure 5-la (BEFORE)
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USER ID: MRN

PASSWORD:

ROLE: FA~E

Rag 
appIcat ion

Figure 5-lb (AFTER)
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113 T E 0T 9 ED V E RSIO0N 2.0

DATE: T1PK: rLE30 191UER ID: [ ] ROLE:INAE

FUNCTION. DEVICE TYPE: ZZI DEVICE NAMi:

Figure 5-ic (BEFORE)
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lIE1 T 1 T DID1 V E R 5I0M 2.0

P1W? EWE: REEE8-- VICE Tvm: DEV ICE M:

Figure 5-2a (BEFORE)
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Cm~nd Line w41

form 442 #4w. 442 4cw. 443 #arm 445 4 f orm f#7

4cr 44 ftr. 449

4.r, 444

Display:

MSS: 15 apIcat lw

j Figure 5-2b (AFTER)
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Cmmnd Line *,df~rm w3 445 0i. *E1

am 44 4 .- 442 aa434nu4&49 4

#aum 444 4r 4

* Display:

!%1: 21 plcat Lw'

Figure 5-3a (BEFORE)
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Comand Line. jadfre w3 #WEfn.ff

fom #42 form 442 farm ff3 fo1rm ff6 form #f7

for f44 farm 446

fom444

Display:.................................................................

Mug: appIcation

Figure 5-3b (AFTER)
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Command Lines add~rm w #42 #arm #1

fsa 442 for-m ##2 form #43 4a-m*~ form ##6 For ##7

fo.rm 444 fom449

fo.rm #44

DISPlay:.................................................................

LMag: 
app Icat xo

Figure 5-4a (BEFORE)
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Commad Lin~e Isadf 42 WO .2
Eeff2DD

Ear. 442 #arm 442 form 443 f orm 44 6 om c fern 447

farm ##4 form 449

4#4

....................... ........... .....o o o oo .o. .... e.eo... ... ...

Mal g: a~pp Icat l,

Figure 5-4b (AFTER)
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Command Line Irplims w3 2 443 #arm #-41

4m ##2

#am 444 form 442 m43fram4~4ar 4

form. 44

Dioplay:.................................................................

fts: appicatlon

Figure 5-5a (BEFORE)
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Camiana Line urplfrn w3 2 443 mr41

form 442 4a-m ##2 f4o ##3 4 M 44 4 4 .44 am#7

E-.444 #or* #4

fare 44

Display: .. .... ... .. .. .. .. ... . .. .. .... .

app Icat ion

Figure 5-5b (AFTER)

5-13



UTP620 144700
1 November 1985

Comand Line lrmvpag w3 2 nu 441

form. 442 form 442 for-m 443 for.m 446 form 447

for.m 444 form 4#S

#arm 44

Display:.................................................................

Mu:] lap I cat I M

Figure 5-6a (AEFORE)
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Command Line trmvp&S v3 2 farm ##I

for 42 frm 442 form 442 form 443 farm f+6 form ##7

form 444 form f44

forma 444

Mug: Appleation

Figure 5-6b (AFTER)
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Command Line fp~ w arm ##I

#arm f42 form ff2 form 4#3 fo rm f 46 fo rm ff6 4r 47

f' rm 444 farm #48

form 44

Disp lay: ............................................................

mug : app Ication

Figure 5-7a (BEFORE)
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COamand Line fare w 14m 441

form #4:. form 44:- form 443 form44 4.m #4 40wmr 4#7

4a-m 444 form f4

form. 444

Display: FF ..................................................

%q o~.. . .... ................................ o . o eo e ee e e ..... e ... ..

mug: E Paian

Figure 5-7b (AFTER)

F
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Cammana Line 19in-6 w3 #Or% #41

I fo

farm f#2 form ##Z form ##3 for-m 446 form f#7

form 444

Display: p ! ..................................................

Meg: applcat ion

Figure 5-8a (BEFORE)
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COmmand Line gmanda w3 w #41

form 444 for-m 4493

form 444

Dip a : I .............................
Duly 1............................................................

Mug: Eapato

Figure 5-8b (AFTER)
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Commrand Line jadd4-m w3 #49 #cr 441D form f#!

form #4 farm +42- fotrm 4f~3 fo- trm f46 fotrn 447

for f4formnf #48E

focrm #44

Dsly ...............................................................

Mps: CE aPPIcat ion

Figure 5-9a (BEFORE)

5-20



UTP620144700
1 November 1985

Cmma Line aaaem W3 ff9 fm f1
form 4#9

ferm 442 form 4 form 443 I rffI form 4# fo-rm 44f7

4orm ff4 #arm f48

* _
farm 444

DISPllay: .................................................................

Mss: E app Icat ton

Figure 5-9b (AFTER)
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Camand Line frowpas w.3 2 fom 4fom ##I

form 442 4op-m 442 form 443 f~~l form #4 form 447

4orm 444 form #48

form 444

DI y .. ....... ... ......... ....... .......... .............. °......

Doly.............................................................

MOS: E &ppic iton

Figure 5-10a (BEFORE)
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Commaud Line jr."., -3 2 f fi-. ff1D farm f45

farm ff2 form 42 form #f3 form #m arm ofam ff7

form 444 form 48

form #44

Display: . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .D1Il]ly: .... .......... o...... .............. . oo.. oo....... .......

el.............Q..................llle.l....

Meg: apicati101

Figure 5-10b (AFTER)

J
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Command Line cls frm 449 form 441

form 4 form 4- form 4+3 form 446 form 4f7

fo-m ##4 form f48

form _4_

Display:.................................................................
l1 y .. ..... ,....... ....... .................. .o ... ..... ... .. .

MIS: app Icat iOn

Figure 5-11a (BEFORE)
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COMBana Lane lcl*49*m 449 far 441

form +42 form f4: form f+3 farm 44 form 44 atr 47

farm 444 fotrm 446

farm #44

Diejy.............................................................

Meg: APPIcat ion

Figure 5-1ib (AFTER)
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Cmand Line. cle+rm form 445 wor 441

form f#2 fo.rm 442 form 443 form 446 form 447

for-m 444 form 440

form 444

DisPlay:..............................................................

MES IEapp icat 1W9

Figure 5-12a (BEFORE)
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Command Line Jlc1+tr 449 fare 441Z farm 4#5

form form if: form 443 form 446 fo-rm 447

form 444 form f48
.1S3

form f-44

Display: ... ...........................................................

.........................................................................................

Meg: [Frm is not op*n applcat io

Figure 5-12b (AFTER)
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Command Line Ipdata 4fb.tl HELLO fare ff1I ~for. 4

form ##2 form 44: formf~rm m*: 4 form 446 form 447

form 444 #form +4e

form 444

Dipa:................................................................

Meg: Fare.. to mat ope apcat ion

Figure 5-13a (EEA)RE)
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Comand Line pdata 446.il HELLO for. #41I 4orm 445

form 4zm 44 fo rm mf 44ofor 44 farm ff& form 447

form #44 fm44

Display:.................................................................

Msq: CEAPPICAt ion

Figure 5-13b (AFTER)
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Command Line IGat& 1) f-F6. 11 4w. 441

form mff form f form 443 form 44 form ff frmf7

form ff4 form ff8

form f4

Display:.................................................................

Mseg: EAPPIcat ion

Figure 5-14a (BEFORE)
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Camand Line gdats 0 446.il #ear #41

foern fffe-4:f formr ff3 formr #43 form ff7

forn ff4 forn ff9

Dipa : b...............................................................

Meg:=0 p Icat ian

Figure 5-14b (AFTER)
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CommAnd Line Ipata ff&.Ll BYE 4cwm #41

oe-M 4 f5

form *42 form +4Z form #43 form +46 form 447

form ff4 form f48

form f44

Disp lay: WELL ........................................................

O ay ......... .....................................................

MSg: app icat ton

Figure 5-15a (BEFORE)
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Command Line ipciata 446.i BYE form #41D fr f445

form ff form f44 form 443 form 4f form 446 form 447

E FF
form 444 form 448

form 444

Display: ........... .................................................

Plqe: app Icat ion

Figure 5-15b (AFTER)
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CoAmd Line gdata 0 #46.11 farm #41

form f4 form ff: form f4 ffrorm f46 for-m 447

form 444 form 48

form 444

Display: . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .

Msq: 21applcatian

Figure 5-16a (BEFORE)
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Cmmand Lline uta 0 f46.1i 4am 441

DoM 4f5

formu 442 form 442 form 4f3 form f4 form #+7

fOrm 444 form #4

form 44

D sP ay: DYE ........................................................

MSg: a appIcat ion

Figure 5-16b (AFTER)
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Camand Line goat. 0 f. 1 4#6. ;1

form ff2 form f#4 form f3 form f+3 form ff6 form ff7

form ff4 form ffo

form f44

D splay: ........................................................

Plg: applCAt ion

Figure 5-17a (BEFORE)
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Command Line gsdata far4.1 wm #41D form f#

form #4: form 44: form 443 formm 446 form 4#7

form 444 form #44e

form 4f4

Oasvlay: BYE.............................................................

Mae: appleation

Figure 5-17b (AFTER)
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Command Line gocata 1) #446.i form 441

for frm~ ff form 443 #arm #45 form 46 fo-in ff7

forn 44 form #48

for-m 44

.ipay Y..........................................................

Msg: APP CAt ion

Figure 5-18a (BEFORE)
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CowmmanO Line goatO *, ##6.11 #a 41

form 4+2 form #42 fim form form f4 form f47

farm 444 fotrm #4

farm 444

Display: XXE . .. . . . . .. . .. . . . . .. .. . .. . .. . .

MSS: app1cat ion

Figure 5-18b (AFTER)
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Cwmand Line ge9tatt 446.il 0 f-m 441I 
form 445

favrn f4 formr fZ fovrm 443 foevrn 446 fovrm 447

form 444 4orm 448

Disp lay: XXE .. . .. .. .. .. ... .. ... ....pla * XX
=
........................................................

Meg: f appIcat ion

Figure 5-19a (BEFORE)
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Cmnd Line Ig~rtt *#d.z1o fare f4

Zom fr form

for-m 44 f or~m 44: fer 4 am4& f 4

foerm #44 fer e

Display: INPUT .........................

.. . . . . . . . . . . . . . .. . . . . . . . . . . . . . .

.. . . . . . . . . . . . . . .. . . . . . . . . . . . . . .

Meg:app I catilon

* Figure 5-19b (AFTER)
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Command Line 1putatt +46M i 0 OUTPUT form ff1

foqrm ff2 form ff: form #43 form 446 forma 4f7

Ncrm ff4 form #*a

form f4

Display: INPUT .........................

rns Opp Icat L on

Figure 5-20a (BEFORE)
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Coiand Line 4u6 f.11i 0 OUTPUT far ##I

f[ t-r 42 for fZ form 43 for arff6 farm f7

form ff4 farm 448

fam m

Mscj: appleat ian

Figure 5-20b (AFTER)
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Co-anmd Line ~ f#6.l TEXT formm 4#1

farm 442 for-m ff2 4rr form form ff6 form ##7

forr ff4 form 448I I I

formr f4

Display:.................................................................

MSS: Eapp icatzon

Figure 5-21a (BEFORE)
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Cmmana Lin* p-t f4.i1 0 TEXT fare f41

4cruM 4f farm 44 farm 443 *O.ro 446 cr 447

form 444 fn.-m #49

#arm f44

Disly .......................... .......

~sg: appicatloe'

Figure 5-21b (AFTER)
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Cammand Line putbak 44& 0 WiHITE #Wr 41

form 4#2 for~m #42 form 4#3 fa orm 4 46 form 447

x
4rm 444 4form 449

4orm #44

Dielay: ................................ ........... .... . . .

............................................................ e

e. e ........................................................ e~

Meg: 'ppIcat 10oe

Figure 5-22a (BEFORE)
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Comand Line prutba* #4 0 WITE #cps *41D #Or* 4#!

form 442 form f#2 formn #43 # M +. form 44 or 47

form 4+4 for-m 448

form 444

1%g: apIcat 1 C21

Figure 5-22b (AFTER)
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Command Line Igetbak 446 0 Earn .41

Ia4 fo m 445

form 4#4 f orm r8

40,m $44 4vn 4

fovrm 444

Display: ....... ......... o .. . . .

.o........o.. .... o..............e.o$.........

........+.o..+...........o.........ooee.+.o.e...

Mslg 71 4pication

Figure 5-23a (BEFORE)
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Command Line 19stbak f 0I 4,m 441I faire

form 442 form 44. form 443 farm 446 form ff7

[51 1 1 M.fotrm 444 fotrn 448

form 444

Display: W41TE ..................................................

MSg: r appIcatian

Figure 5-23b (AFTER)
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Comand Line Itaatt #45Ma I OUTPUT I fare 441
#ore #43

#or* #42 #arm 4#2 4orPm f43 co46 #r 47

#ore. 444 #arm ##a

#ore 4f4

thoplay: 4hITE .........................

Mus: CE P lca iw

Figure 5-24a (BEFORE)
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Command Lane tuPatt ff#5.l I OUTPUT fom- ff1

farm ff3

ESE
fmre ff2 fom ff2 form ff3 far #4 form44 form ff7

ELux
form ff4 form ##a

Dimplay: UTPUT ..................................................

Peg: al ppicat iw

Figure 5-24b (AFTER)
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Command Line ItmPatt 445Mi I OUTPUT 4g. 41D cs- PFI& ke j)E

farm 442 4..r. 42 4#of f#3 f m 4 .for #4 4..-. f47

40... 444 far. 44S2 L

4cr. #44

Disp~ay: OUTPUT .........................

appIcatlan

Figure 5-25a (BEFORE)
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Command Line -t5.tt4az i OUTPUT #amf# am 441

#oe-. #42 form 442 f#arm 443 form f arm 447

5WL1L
farm 444 formo #4

form 444

Display: type.-I.r 1. col -17. 4rfmq U4U(n.P.~

rnq: ED icatioe

Figure 5-25b (AFTER)
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Command Line Itmpbak 445 0 BLACK form 441

4form 443

fore 442 form 442 form ##3 fom # foqrm 447

form 444 form f46m __

form 4#4

Display: type - 1. rv - 1. Cal 17. fqy * PSn 4.U1I).FP1.4I

Mug: E Uppicatin

Figure 5-26a (BEFORE)
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C~annd Line Itabak 445 0 BLACK #we 441

fcws. 444

Diw a:BAK ............... m..........D..............................

Meg applcation

Figure 5-26b (AFTER)
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Commnd Line PUtcur 445 fare 441D Efor 445

formr 442 form 44: formr 443 form 445 form -F foerm 447

formr 444 for-m 449

form f4

Display: ILA( .........................

Plyg: ~ app icatl101

Figure 5-27a (BEFORE)
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Command Line [putcur #45 form #41

form 445

form 44: form ff f orm 443 04avm 44Z fovrn 446 for-m 447

form 444 form 448
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Display: ............................................................

MSS: applcation

Figure 5-27b (AFTER)

5

5-57

S I 
" l



UTP620144700
1 November 1985

Command Line Iputcur 445 4r i 441

DIsplay: type 4 F row 1. -oL - 1. 4qn -! PSCqtE.SCREN).FFIoFF5

Figure 5-27c (AFTER 5-27b PF key)
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Figure 5-28a (BEFORE)

.1%
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UTP620 144700
1 November 1985

Command Line lpar~qn 2fare ffI

form 44Z form f4 form 443 form ##I fom4 + form 447

form 444 form f4

fo.rn f44

Disp lay: type - W. level -2. P8.-na. - SCEEN(1)

Msq: appleation

Figure 5-28b (AFTER)

5-60



UTP620144700
1 November 1985

Commena Lxne 0o1scr -3 #rm #I41# 45

form f44 form 44: +orm 43 form 45 form 4orm 447

form 4' form f4

form 444

Display: type - W. level - 2. pa-nam - SREENI()

f' : E "lappleat ion

Figure 5-29a (BEFORE)
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UTP620144700
1 November 1985

Command Line aigecr w3 fare 441

I I ~ OV~ (M.t' ~ta t is w%'
LJ4f5 ad. the HS 6m

form 44Z farm #4-- form *'2 form 44M for 6 for-m f47

* form 4+4 form f48W

form ff4

Display: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

MSS: app ICatl1of'

Figure 5-29b (AFTER)
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UTP620144700
I November 1985

Command Line Jpdata 447 ADCDEFGHIJKLMNPQRSTUVWXYZ f *orm f44

for. 445

farm $4: form 442 form 443 4orm 445 + orm 447

form 44 form 448r--I F---n I
form 444

Display:.................................................................
Dp y1... .... ...... o.............o..*..... --.............. ...

flg: r app Icat ion

Figure 5-30a (BEFORE)
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UTP620144700
1 November 1985

Camand Line OPata 447 A C 'EF4Z.XI"PW UYNXVZ, . ##m, 1

ftoo 44!D4, FNeP "Mode-le tO

I ]

form ##4

Display: ............................... o.............................

isl............................................................

L ug: appIcation

Figure 5-30b (AFTER)
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UTP620144700
1 November 1985

COMMind Line jpdets 447 AWAMUHIJKLI94PQU XYZ #we ##Ifar 44

D (t PF 5 StoLL up)

form 44 farm 442 fa.- 443 farm f+5 farm f rm 447

ly E
farm. 444 form 446

for. 4#4

Display: ..........................................................

............................................................

............................................................

L "as:MC1i/paga

Figure 5-31a (BEFORE)
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UTP620144700
1 November 1985

Coamand Lino 1pcita 447 AUCDFUI4Z lUqdMTUV3dXVZ #are 441

form 442 fom. 442 form f#3 form 445 fare #4 form 447

mm

i€rm #4$4 1form 449 
N

fcqms ¢444

Display: ............................................................

Maeg: .................... /pa......... ....

Figure 5-31b (AFTER)
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UTP620144700
1 November 1985

Cowhand Lino pta47 AUCDEFSM. .3KUfCPQTJWXVZ 4m44 1

4ca 442 form 442 #arm 443 form 445 fare 44 wm 447

form 444 4arm 443

form #44

Display: ............. ..... o............

Mal: %crll/pas*

Figure 5-32a (BEFORE)
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UTP620 144700
1 November 1985

Command Line p-dta 447 NEWMZ~I00PTUIWXYZ- Eors 4#1D form 445

Ear. 442 Ear. 442 Earn 443 Eor. 445 4orm. #46 Earm 447

m __

farm 444

Display: ........ ....... ... .. .. ........

tqsb: MOscril/page

Figure 5-32b (AFTER)
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UTP620144700
1 November 1985

Cmmnd Line p-dta ##f7 AWWPG41 JLICPMSLPMXYZ #we ff1D (D~atPF7 ScIROLL LEFT )

form ff2 fainm ff2 for. ff3 farm ff5 farm f4 arm 4f7

fae ff4 foqrm ff9

Di1y................................................................

Hot: scrI-i/pae

Figure 5-33a (BEFORE)
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UTP620144700
1 November 1985

Cmmand Line lpdata 4f7 AaCDEFOHJLMPGRS3TUVXYZ fmr #f41

form ff2 fom f#2 form. ff3 form f# f or 4 fa-re ff7

farm ff4 form 440

form _4_

Display: ...................... ..................... .................

Dm1y............................................................

Flog: E crl l/page

Figure 5-33b (AFTER)
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UTP620144700
1 November 1985

Command Line. Fpasta 47 ABCDEFG4I.MLI9PQTVWXVZ form 441

fare ff5

fom 442 form 442 farm f#3 form 445 for rm 44 aef7

for. 444 form ffU

faor. 44

Display: ...... ...... ......... .........

t~gg ncr 1/pag.

Figure 5-34a (BEFORE)
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-- wnrm w

UTP620144700

1 November 1985

COm~w" Lifts #t t c~ILNRRwe

ftre ..u

LIZ

4mm 444

Display: ..................... .. ... ........... .... ...... . . .D i e p l e y.o

nt scv I lip.,.

Figure 5-34b (AFTER)
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UTP620144700
1 November 1985

CAmid Lino pata ##7 MCDFSiHI4KU*MP 3TUXYZ fors ff1

form f#2 form ff2 form. ff3 form ff5 far # #me#

fo m #f4 foe-. ff1

form ##4

Display:.................o........ ...

"us: El ce-i /page

Figure 5-35a (BEFORE)
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UTP620144700
1 November 1985

Comeand Line [pdata 447 A*IMFIX.L9PQTUVWXYZ 400 #41

farm f#2 fare 442 #arm 443 4am 445 #446 4.wo- 447

IU Vfare 444 far ffe

F---1 I =4orot 444

Display:.................................................................

Figure 5-35b (AFTER)
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UTP620144700
1 November 1985

Commed Line rpataff7 MCD14JKLMUPP11UXYZ form f41

I Ifix. ffsL ii ,r l aio PA6L Do-) E

fare 4f2 form ff2 form ff3 form ff5 form ff& form ff7

[-1 !'
form ff4 fare ff8

Display: ............................. ...............................

Figure 5-36a. (BEFORE)
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UTP620 144700

1 November 1985

Cmmand Line data f#7 A@iJnDEr§HIJKU TUWXVZ E44 441

form ff2 mme f2 farm 43 form ff5 far f6om f 7

form f4 foam ff3

fare ##4

Dp y"............................................................

............................ee.......................

Mmg: u cril/palE

Figure 5-36b (AFTER)
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UTP620144700
1 November 1985

ci nem L lo 1ata 447 owCmel' OIM 11J YZ 4 w.1 # 4
ffsJD (*rt PF I I .e &4r)

form ##2 #or= 442 form f3 fare f#5 fr4w form 4#7

form 444

Duly................................................................

Sscr I I /pae

Figure 5-37a. (BEFORE)

5-77

lA~lW,4 p l6e.e . ,,e 4 ,eo . oo.*?e,.*4 , '.o % . - *. .



UTP620144700

1 November 1985

Comnmnd Line lp*,ta 447 MW 4ZG .HIJK9MWPMI1TUVWXYZ a4wr 441

fern 442 form 442 form 443 4orm 445 f 4rm f4 4orm #47L9L S9
4 org 444 form 44

Dpay.............................................................

Figure 5-37b (AFTER)
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UTP620144700
1 November 1985

Command Lino Fdts E? AMr9FC41JIM19s3PTU XYZ for 4 1

LJ
Eom 442 E4um 442 E'-- 4wm 443 Eom 445 Em 4 47

farm 444 form f4J

E m q44

DiPlay. ............................................................

: [' Sert I/pe

Figure 5-38a (BEFORE)

5-79

* v-w - . ..,," f d a -% ., "*."." .-' . ""'5. "5* * . " , " '.\ - " % - .P'.P " ' ,', x '" -,



UTP620144700
1 November 1985

flx

Cbn Lilne pdata ff7 ASI C~E4.11UC TI9IVAMXYZ frn fflI

fm-ul ff2 fom ff2 fm-rn ff3 4o' far .~ ff5 m- C 4& fm- ff7

f-r ff4 fm-re f##

form 444

1l |F ......... .... .... ...... ........ .... •...... ..... ... .... .....

Mall: sc rl I Ipav w

Figure 5-38b (AFTER)
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UTP620 144700
1 November 1985

Cnamnd Line kdsts i4#7 OMCMUGHIIUVVPTMMYR m 441

D Pf it P" a Left)

form -2 for. f#2 a.r- -3 M form 45 If - - I4 far. 47

fom f#4 form ##aO

fa-re 44

Sluplaly ................ .............

#%j:I sKr i /popa

Figure 5-39a (BEFORE)
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UTP620144700
1 November 1985

Commend Line e #47 OACDEPS4IJ.USAeMXYZ wf. f41

4f-e 442 form f42 4am 443 fom 443 4om f#& p- f7

fare 444 fare 4#6

fame 444

F-- Display: ............................................. ...

"as1: ts ct I I/pegse

Figure 5-39b (AFTER)
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UTP620144700
1 November 1985

CM~d Line ldata ff7 4@CWWJI .NLSlAWXYZ ftre Mfa.11 Ipml44741.D'III IJIII fi . ffo5 14

[ j(,t. PF II prE L C FT)

#arm ,+2 #ore #42 #arm f#3 #w- f#5 #arm'#46 form- 4#r7

.C D
5o, 1  

13 H4

#armu 444 fr

F7
Display: ............................................................

........... o..o...............---ee..e.e.................

Mal: of of l I m hbIIg ot .seachwc/page

Figure 5-39c (AFTER 5-39b)

.5
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UTP620144700
1 November 1985

Commnd Line l.ta 447 MCOUGWHIJ3UMMMITUNXYZ |wM oft

LIform ##2 fare #f2 4w.a f#3 fare 45 fare #4 form 47

farm f#4

pI ............................................................

.............................................................

I 11 [ Wr I I/polm

Figure 5-40a (BEFORE)
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U7TP620 144700
1 November 1985

Commn Lino pdata 4f7 ACWWG4IJXLDQCPGTUMIYZ | - ff1

farm 4f2 fo-rm f2 form f3 form #f5 form m6 farm f#7

m _

.#Or f 44 f#Ore ##

#qp-s #44

Dioploy:.................................................................D ly:..................... .......................................

Fug: E] ocr I/pav

Figure 5-40b (AFTER)
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UTP620144700
1 November 1985

Cnms Line dpaste 447 MCflEP4IWIjl 3tITUwwYZ fr- ff1

#Wu f4 5

fare 442 fam 442 farm 4#3 fae #45 farm 46 4-r #47

IQ M i

faore ##44 fr e

faren 446

Dilplay: ............................................................

L %: D OW 4 otriA I amet ion rinactd scr IpA

Figure 5-40c (AFTER 5-40b)
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UTP620144700
1 November 1985

Cimmand Line lkts ff7 f C EF ^ s4HIj.CpIMBUwxY2 #WM fft

fwM- f fs

fare f#2 fm-r ff2 ffare f3 form ff fm in fare ff7

S 11 f 4 fare ff1

frm- ff4

.....................................................

Has1: Me1 scr I I /poglm

Figure 5-40d (AFTER 5-40c)

5-87

id- m.



UTP620144700
1 November 1985

C~amman Line fnqldv form 4ff

form f41 form ff2 form 4f3 form f45 form 4 form f#7

farm f44 form ff8

m m

form 44

Display: ............................................................

"so: E scrI 1/peage

Figure 5-41a (BEFORE)
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UT P620 144700
I November 1985

Commend Line #n~d arm 441LI~~ form 4

4ormt 442 feern 442 4orm 443 form 445 #Oo" 44 foe-. 447

#Oom 444 #Oor 443

form 444

Diplay: logical dvice numw - ....................................

Met scrI-i/pae

Figure 5-41b (AFTER)
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UTP620144700

1 November 1985

Command Line jOpnldv #41m 4

II j
form F#4 form 449

4orm 444

Display: logical mvice nlw. - 6 ....................................

...........................................................

...........................................................

fLas : sceI / pgo

Figure 5-42a (BEFORE)

5-90

Lee e e ~ e e e e ee e e e m e e em e ee e e e e e e e e e



UTP620144700
I November 1985

Commond Lino fare ##I

4arm 442 f*m 442 #armu ##3 #ore ##6 #arm4 447

#to444 ftre 48

#we444

Dime lay: OpIed and Chne to logICAl dWvtcel 25...................

L n ecril/pag.

Figure 5-42b (AFTER)
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UTP620144700
1 November 1985

Cema Line crsgov & fa a ff

#arm 442 #arm $f2 4arm 443 fo44rm b fr#me ##7

$,0rm $,$4 fare $##a

fare 444 foa46

DIePlay: Oboled and Chaged tO logICAL deice: 25..........

Peg: me-I /page

Figure 5-43a (BEFORE)
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UTP620144700
1 November 1985

Coandii Line Icflgdv 6 4orm, 441

D

4we 442 #or-. 42 4cr- 4#3 form #45 formu #& fare ##7

fwm 444 #w 447-1
for 44

Dislay: Opend ad Change to logical d, leS 2 ....... ..

M~eg: CE S-I lpage

Figure 5-43b (AFTER)
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UTP620144700

1 November 1985

Command Line ICgldv 6 frm ##ID (DitPFl tI*C kEY 6111 Wipjafto$,AI4"peg)

form f#2 form f#2 form 443 for rm ##6 form f#7

form 444 form 448

€m __4

form 44

Display: Duned and changd to logical dwvicm: 25 ...................

~sg: ecril/page

Figure 5-44a (BEFORE)
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UTP620 144700

I November 1985

Command Line chldv . form 441

formu 442 form 442 fo.rn ff f~4r 4 orm, #4 form 447

4f.orm 444 form 449

4om- 444

Display: Oened a d changed to logical device: 2 ...................

"sq: ElWindow sup

Figure 5-44b (AFTER)

5-95

%,p Pk~. 2 .



UTP620144700
1 November 1985

D(Hilt PFJ~i .4

#orm ##2 *or. 44 forr 443 fam rmr #4 form ##7

EI IFDF
+ormr 444 #or-r 448

Disp lay: op - ad chageda to logical dvce: 2......................

"so: windown Nor

Figure 5-45a (BEFORE)
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UTP620144700
I November 1985

Co2mmand Line Ichgldv for 4w- 41

form 442 fo-rm 442 form 443 4w-rnm 446 fo-rm 447

[Lfl
form 444 4orm 449

Display: Opeued and chan to lgIcl devic: 2 ...................

I....................le~~ee e..Ie....................

no: uisn 1 selected mndom r-

Figure 5-45b (AFTER)
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UTP620144700

1 November 1985

Command Line u qd fotrm f#I

(0,t PF9 s12.&

form ff2 #orm ff2 fotrmn or 4 fat-n #47

fat-u ff4 fotrn ffa

+r-- 44

Display: oiwd _ld ¢cdhd to logical dwvtcs; 2 ...................

1Mg: ]windom. In esloctud Isindat. OW

Figure 5-46a (BEFORE)
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UTP620144700
1 November 1985

Cmmnd Line I to & fare . . .

F ~ ~ ~ ~ 4r i ue -6b(AFE

fmms ff2 fare ff2 #Oo ff3 fco 45 or 44 #Oo ff7

ReDisplay: Cange~,d to i@ALJI dOVlCO:. ................

"&I: [0jun.o Is se sic ad owngi.e

Figure 5-46b (AFTER)
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UTP620144700

1 November 1985

Command Line Ichgldv 6 form 441

( 4-r-u 444

m 44 far 44F--4

#arm 444 m 44

Diosplay: Canged to logical dice: 6 ...............................

"as: aiD ino to selcted in CS xmv -

Figure 5-47a (BEFORE)
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UTP620 144700
1 November 1985

Cxmmnd Line Upnld fa-re 441D fwe 4 f5

Caimiand Line cSv6

4 oem #42 form # form ff7

form ff4 form. ff9J 

formu f#4

Display: Changed to logical dvice: 4.................................

"~g: 12]Sindme is selected window mgr

Figure 5-47b (AFTER)
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UTP620144700

1 November 1985

Comand Line laddfra w3 ##I form 441

Command Line IC-G*DV

fc-m f#2 4 4or-m #7

4op. 444 fo

fm _

Display: ............................................................

Meg: r 0 windo amr

Figure 5-48a (BEFORE)
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UTP620144700
1 November 1985

Command Line ladd4ra w3 441 CmadL4ow. 44i

, om 444 0or.. 448

fare 444

P.Display: ............................................................DtIpe:.....0............... ......................................

Has: C window mU-

Figure 5-48b (AFTER)
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UTP620144700
1 November 1985

Cmmnd Line ta4w.a 41#r 441D (P 3&IrA~hMevw - 0...d ,

\.ousdon POSUS4e ono

Command Line COD

fom 444 #or

4E4

Display: ............................................................

L ft : 
wincif" or*m,

Figure 5-49a (BEFORE)
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UTP620144700
1 November 1985

Comand Line -d-din w--3 441 fare 441
Comma L

D
fare 442 fo4 46 fom 447

A _form f4 fr 44

rm 444

Display: ............................................................

"ut: Oaid - is me acted windowWgm

Figure 5-49b (AFTER)
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UTP620144700

I November 1985

Jil
Com.a Liela. [.'r, -3 'MI form .41

FiP re P50 (BEOR)

Command Line

fom fr # 4 orm 447

*tom 444 for-

form 444

DisPlay: ............................................................

Flg: fTWindow is SeleSCte window or,

Figure 5-50a (BEFORE)
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UTP620144700
1 November 1985

Command Line -d-d-m -3 441 4cre ff1

Cmnd Line E vD

form 4#'

D w

#cm 44 #or om 4

#we 444

Display ..................................................................

PMas: wavondow mgt-

Figure 5-50b (AFTER)
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UTP620144700
I November 1985

Coumnd Line r*ddf-m -3 4414w 441

CeassPFIP ch Dowt h)

Command L ine [CBLj

4orm 442

DD--m
farm 442 4forn 446 40om 447

#Cm _ _4fo

#o-M 444

Display: ............................................................

.........................................................................................

Meg: rnwindow mg,

Figure 5-51a (BEFORE)
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UT620144700
1 November 1985

Command Line add,, 3 4 4wfom 41

Comand Lineu ch~lav &

4orm 444 for l4r 7

form 4#4 4

4me"m 444

Display: ............................................................

Meag: window *gr

Figure 5-51b (AFTER)
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UTP620144700
1 November 1985

Command Line a~ddfrm Z3 M4 Ifom 441

Command Ln. Ichgldv I

farm 4f2 form 4 form ff7

form 444 form 448

v----
4fqrm 444

Display: ............................................................

"so: wmdo. mgr

Figure 5-52a (BEFORE)
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UTP620 144700
1 November 1985

Cammand Line lardfra w3 f4 form 441D Command L

Command Line Ichgidv 62

form f#2 far-m 446 far-m 447

form #44 fa

mCb +
Display:.................................................................

Mug rnwindo m-

Figure 5-52b (AFTER)

5-111

L.- ****-%~% -.. % . J % .~ -



UTP620144700
1 November 1985

Comand Line *addfm .3 441 4a-m #41

C[ jE" I w 4t 1 C0ft L

Comand Lie IchqlIv [

4oem f42 [ ]r 44 4rm 447K? 1,EE
#m- 444 4 o.

fomm 444

Display: ............................................................

Ms: E window mgr

Figure 5-53a (BEFORE)
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UTP620144700
1 November 1985

Commmand Line adi 3 4 w. 441

Coaend Line [chldn 6

DLI
40.. 442 4ev.#6 fte 4

ES2  Lix
#O*f#4 'for"

we 444

Display: ... ......... ...............................................

..................................................... e~...

Meg: 3 window aV

Figure 5-53b (AFTER)
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UTP620144700
1 November 1985

Cannid Line *im w3,41 fare M

wiv ctrtv i

Display: .o......... .................. o..o..........o.....

Figure 5-54a (BEFORE)
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UTP620144700
1 November 1985

Command Line faddf-- -3 441 4am 41

Comn Comand L

Coman Line 4oi md

fom 442 #o44# or #

Ln I

,form 44# or4

40,- 444

Display:.................................................................D p~:............................................................

Nag: "indow mgr

Figure 5-54b (AFTER)
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UTP620144700
1 November 1985

Co.nd Line adafeo .3 441 for..qiDLr :s PF ,a LV-SS&ES IV MO, ) Command

Command Lin. lchgldv h D

farm 442 4for. 446 for'm 4#7

form ff4 for

fm _

Display:.................................................................
DI y:.o................ ...........................................

Mlag: En window mgr

Figure 5-55a (BEFORE)
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UTP620144700
1 November 1985

Ccmend Linem laddl4m w3 441 44C 441
d L

Comand Line Ichigldy &

4mme 4f2 fte # formu 4#7

A I

4 m-u 444 4or

Display: ............................................................

... . ..... . .•.............. .... ... ..... e.. •............. --

.0...0...................................................

Mel: Irnin
d

u o m einlected wanow mur-

Figure 5-55b (AFTER)
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UTP620144700
I November 1985

Coand Line ladd,-m w3 441 fare 441D (Iss PFI3 VIS Plnctsm) Coand L

Carnand Line IChqldv &

#a-rm 442 4or 46 #Oo #4

A

4am 444 4wc

#Ora 444

Display:. ............................................................

Mog: [E Jwnlmm Is ummlcted window mjr

Figure 5-56a (BEFORE)
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UTP620 144700
1 November 1985

I1 8 8 T 8T 8 9 VE9R 8 ON 2.0

DATE: TIME: rl-.=---1 UUM ID: INLE: r---R-

FUNCTION: DEVICE TYPE: DEVICE NAM:

Figure 5-56b (AFTER)
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UT P620144700
1 N~ovember 1985

113 T 8T DIED V E RSIO0N 2.0

DATE: rV2-851TIME: &--=-.O- L3EM 1D: ROLE:

pLOCT ION: DEVICE TYPE: DEVICE NAM.

Ms. rpno sseatdwno j

Figure 5-57a (BEFORE)
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UTP620144700
1 November 1985

Window flanagu'

Davies Location Display Viewpormt

Window Site Offt

Application Type Mase pot- Name lts. Col w D ft.. Col

ISMARMZZ JVTOO ITT. 6 17 36 11 0 0

3DARTWTZZ 8COIEE I 1 30 23 0 0

SVATBTZZ W32 40 10 a 0 0

SDATSTZZ JVTIOO ITT 1 1 90 24 0 0

SUATESTZZ WPEN I I So 23 0 0

8OMTUETZZ M32 6O 10 S 0 0

30ATESTZZ M32 4O 10 S 0 0

96"4 VTIOO IT 1 60 24 0 0

"EMUj U3PI I I so 23 0 0

mug:s window or

Figure 5-57b (AFTER)
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blindow Manaeger

Device Location Disp lay Viewpaet

window give 044set

Appication Type Name Pr I Name RON C0l W 0 PAW C0l

SATUSTZZ [SPRINTZZZ IPRINT.DE7 17 36 11 0 0

8DATEST2Z SCEEN I 1 80 23 0 0

UDATESTZZ 10260 10 U 0 0

x3MT~TZZ [VT 1C, TT: 21 1 1 90 24 0 0

3DATETZZ SCEE 1 1 80 23 0 0
SDATETZZ W2 60 10 9 0 0

UDPTWTZZ I32 60 10 S 0 0

MKWU W00o TT: I 1 80 24 0 0

rumSCEE 1 1 30 23 0 0

fteg 
window or]

Figure 5-58a (BEFORE)
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CAmmand Line ad~- 3441 form 441

Command L

4mm~~~~~ ~~~~~~~ 4B m 4 a.434rm45 4tm4b 4r 4

4m 444 4o. 448

4m 444

Display..................................................................D o ¥: ............................................................

PI.j: EIMandw to s mc d winclow mgr

Figure 5-58b (AFTER)
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Command Ltno faafro w&3 for'sm- 441
Commond L

form. 442 4om 442 fom. 443 form ff form 4# fom. 447

#0r49 444 4a-. 446

#am. 4#4

Disp lay:..............................................................

nag: do is meacto WAnd. mv^

Figure 5-59a (BEFORE)
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I 1 S I T E S T S E D V E R 8 1 0 N 2.0

DATE: TIME: E :] UBER ID: r"OR-MC- ROLE: IMWGR

FL*CTI ON: DEVICE TYPE: DEVICE NAM:

Figure 5-59b (AFTER)
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I 1 8 TI 9 T 31t0 V R 8 10 N 2.0

DATE: TIME: rUS.-.-001 O I D: PNXLE:

FUNCT ION: r0l3-W-- EV ICE TYPS: DEV ICE NAM:

Figure 5-60a (BEFORE)
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Idindaw lia'iag

Device Locatli Display Viewpot

window size 04#00t

Application Type Naes Pri meaS Raw Cal W 0 Now Cal

OV1RMTZZ [BDPRINTZZ IPRINT.DEV 1 1 17 34 11 0 0

§DATETZZ 9C W 1 1 30 23 0 0

ODATZZ W 2 40 10 a 0 0

SDATEUTZZ JVTIOO ITT: 2I 1 50 24 0 0

BUATUTZZ mcvm1 1 30 23 0 0

VU~TUTZZ W32 400 10 a 0 0

SDARTETZZ W32 60 10 8 0 0

fwVT100 TT: 1 1 30 24 0 0

mo SMd I 1 3023 0 0

Mesg: window my-

Figure 5-60b (AFTER)

5-127

%* vj . '- *-.. .



UTP620144700
I November 1985

appicaion Typ Nae P I "a flwCl W0 23 wCa

6 1 6 2t 0 0

YYRZ I I g0 23 0 0

d0MzMa2 60 10 a 0 a

600IGSz Ma 2 60 to 24 0 0

Plo 1rio r: E 1 S0 23 0 0

"as: window aw-

Figure 5-61a (BEFORE)
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CiAmaid Line fadd#frm .3 441 form 441

D Command L

Commnd Line 1ChldV D
far 442 4r 4 orm 447

for 4# fom 448D

#s 444

Display:...............................................................

P"s: [BuIndow Is se scted window .or-

Figure 5-61b (AFTER)
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Coand Line I 
"dd4rm w3 441 4r. 441

Cpre~s ~ ~ Fuuef 4oEand L

Command Line lchgldv 6

*arm 44 for

fare3 444

Displa ..y: ............................................................

Iqg: 'Dinlm. Is onlected wann€ca ar

Figure 5-62a (BEFORE)

5-130

%'



UTP620 144700

1 November 1985

KIS TT B ED VE R SIO0N 2.0

DATE: r99tW7TIME: [LOOM IE ID: ROLE: NWER

FUNCTION: DEV ICE TYPE: DEVICE NAM:

1%t--L ~iMwi eet"wnk, g

Figure 5-62b (AFTER)
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I I $S T E S T 6 E D V ER S 1 0 N 2.0

DATE: TIME: rE-I-.51I'] LME I D: M RLE: WQW

PLRCTZON: DEVICE TYPE: DEVICE NAMiE:

Figure 5-63a (BEFORE)
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Window Mnmager

Device Location Display Viewport

Window 3ize 044sat

applicatin Type Nw*rn Pri RawsKm Col Id D RaW Cal

IMTTZZ IVy710 ITT: 16 17 36 11 0 0

Do~TIMTZZ 8IE 1 1 S0 23 0 0

Mom. TZZ 132 60 10 S 0 0

inMTTZZ VYICO ITT: _21 1 1 90 24 0 0

80STETRZ OCREE I 1 90 23 0 0

UTTW3 2 60 10 9 0 0

OOT"TZZ W 2 60 10 8 0 0

MMVTIOO TT: I1 90S 24 0 0

SEM 1CVM 1 30 23 0 0

"so: MO window ar

Figure 5-63b (AFTER)
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Window Manae

Device Locat ion Display Viewpoert

Window size O44set

Application Type Naoe Pri aMe RON Col W D Row Col

§DARTKBTZZ 1VTIOO ITT & 17 36 11 0

SDATESTZZ SCREN 1 1 890 23 (1 (1

SDATKSTZZ W3 2 60 10 a C.v

SDATESTXZ 1VT1OO ITT: 1, 1 1 90 24 :

iARETzZ 8CRIEN I 1 Sc0 :3 0i Q

SDARTESTZZ W3 2 60 10 a Q' ()

SDATESTZZ W3 2 60 10 9 0 4:1

ram %FTIOO TT: F- 1 1 80 .24 (1 QI
1EU8IME 1 80 23 0 (1

window mngr

Figure 5-64a (BEFORE)
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Command Line a-adfrm -3 441 4oru #41

Commn d L

#arm 442 fae 442 4oeu f#43 formu f#5 form f46 fo. 447

E? X
#or's 444 form 44 S

foe-u 444

Display...............................................................
.lma:...........................................................

Mal: [ Window is elected wsndaw Mgr

Figure 5-64b (AFTER)
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Command Line mad4rm W3 441 form f4

Coomand L

form 442 4o,. 442 form 443 form 445 form 446 form 447

form #44 
form 440

form 444

Dis lay: ............................................................

Mal: IMndo. to netdmmc g

Figure 5-65a (BEFORE)
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I 1 U S T E 6 T 3 E D V E R S 1 0 N 2.0

DATE: r99/851TI ME: r757501USER ID: rOE ROLE:

FUNCTION: I~] DEVICE TYPE: [ j DEVI CE NAME:

Figure 5-65b (AFTER)
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I 1 S S T E S T b D V E R S I 0 N 2.0

DATE: rr/9/-- TIME: [h ] USER ID: ROLE: FW-E--

FUNCT ION: DEV ICE TYPE: DEVICE NAMiE:

Figure 5-66a (BEFORE)
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Siidow KanaW

Device Location Display Vaeavport

Winoow size f4at

Application Type Name Pi-i Name Raw Col w D Row Col

inorum Z [VTlO 10 TT: 1 1 1 80 2,4 0 0

SDATESTZZ SCNc I 1 80 so 3 0
SOARTMTZZ W3: ... 10 8

SDATESTZZ ma Z &0 8Q E

SuATEBTZZ JVTIOO TT: 216 17 36 11

SDATLTZZ SCREEN I I W. 23
SDTUrSTZ2 W3 2 60 10 e C) 0

MEU VTiO T0T: fl1 1 SO .24 () 0

MEDSCEE I I b( :3 0 C.

Has: EDwandow mgqr

Figure 5-66b (AFTER)
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Window I'lan&ilt"

Device Location Display Vsawport

Window Size 04 sot

Application Type Name PrI Name Row Col W D RON Col

2DRIISTZZ IVT100 ITf7T:2 I 1 80 :4 0

SI;RT ESTZZ SCREEN 1 1 811 1.3 (

UIRTSETZZ W3 2 60 10 a .)

UDAWTESTZZ 613 2 60 10 a C'

§DARTETZZ 1VT100 ITT: 16 17 36 11 CQ

SDARTESTZZ S I 1 80 23 (1

BiUSIBTZZ W3 2 60 10 a (I

MEU iOO TT: I 1 80 24 0
MEN S N 1 1 80 23 0 .,

Meg: window *p-

Figure 5-67a (BEFORE)
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Cmiei LIfe #U~.u 4 We 441

4~n ' L

fte 447;7.'. 4 4e 0-.'

!EIF

... .. .. .. .. ... .. .. .. .. ... .. .. .. ... .. . .. ,.. .
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CMIWE L A #41 *ea

pr e Ip/2
4

4W. $44 4Wo 0464 * 447

*0,. 4 *

Figure 5-68a (BEFORE)
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Cmmand Lsne -j3 441 0 0

D L

ftre *42 *c- 44 Or 4Ep

owe 44

Display: ............................................................

...... ,....................*. . ......... ........

wi: dstnm IO es|Octed wndo" myr

Figure 5-68b (AFTER)
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Cnd Line IcIsl1 v 25 form #ff
Comman d L

CAmand CIA. jchgldv 6

fom # for ff& form ff7

IA b
EESFform 444 for

Display: ............................................................

P009: [E M}.anGm. 6s fin cte, ind2om mgr

Figure 5-69a (BEFORE)
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C4Und Lane dc ei'dV 25 ft. ,41E iW an d L

4rm 4442 arm 442 4or. 443 form 445 Earm f s #Oo ##7

I"A b

,(oQem 144 fr 4F-?
4,*444

DISmIlay: Closed logical dnviCOt 
25 ..................................

N.,l: rn hmJ *v

It .

Figure 5-69b (AFTER)
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CMnkW L InS ft * I0 25 form 441

ftre 443 ar 442 t 3 re05 f m46

"W's 444 fare 440

Display dmaop Logical arwige: w .................

- . .. . . . ... . . . . . . . . . . . . . . . . . . . . .......... .. *
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1 a D V. a A g a " .

CT:TIME: ra1:911901 uEA I D: INGLE: mwO A-

P~~ i: DV ICK IWV:* DEVICE "AM:

Figure 5-70b (AFTER)
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1 851 T 9 8T 9 9D VERSIO 0N 2.0

DATIE: TIME: [ i ] .UEf I D: FA" mOLE: - 0-

MWTCH: v~ca 1ff: oEVIcE mom:

Figure 5-71a (BEFORE)
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NOJW O:t \Iact COM Mnd p1\veI

Figure 5-71b (AFTER)
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APPENDIX A

COMMANDS FOR ARTEST

Commands are of the form:
command argi arg2 ... argn

Where command is the form processor procedure implementing
the command and argl, etc. are the input arguments.
Arguments are separated by blank(s) and arguments which
contain blanks are enclosed in double quotes.

Window/Form Manipulation

add form to a window addfrm window-path form-name
delete pages from window rmvpag windowpath pagenumber
replace page in window rplfrm window path page-number

form name
close form clsfrm form-name

Window/Form Information

get name of form on page n gpage windowpath pagenumber
get number of pages gwindo windowpath

in window

Attributes

change attributes putatt path dur attribute
get attributes getatt path dur
put and get temp attributes tmpatt path dur attribute
change background attributes putbak path dur attribute
get background attributes getbak path dur
put and get background tmpbak path dur attribute
dur is 0) permanent

1) temporary
attributes are:

INPUT, OUTPUT, TEXT, HIDDEN, ERROR
background attributes are:

WHITE, BLACK, XPARNT

A-1
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Data Manipulation

put data to form/item/array pdata path data
get data from form/item/array gdata instance path
instance is O-previous, 1-current

Miscellaneous

put cursor to field putcur path
window set(term within term) oiscr windowpath
parse fully qualified name parfqn level

with level: 1-first. 2-second,...
O-last, -1-next to last....

Must use pfl6(0) first'''

Function Keys

pfO(enter) - do command on command line
pfl6(0) - display path name of cursor position
pfl - go to next form processor mode
pf2 - help
pf3 - display message screen
pf4 - quit

for scrolling, press pfl until the mode is scrll/page.
then:

pf5(7) - horizontal scroll forward
pf6(8) - horizontal scroll backward
pf7(9) - vertical scroll forward
pf8(-) - vertical scroll backward
pf9(4) - horizontal page forward
pflO(5) - horizontal page backward
pfll(6) - vertical page forward
pfl2(,) - vertical page backward

A-2
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APPENDIX B

FORMS FOR TESTING THE FORM PROCESSOR

CREATE FORM f fl
PROMPT AT 1 2 'Command Line"
item 10
at 1 70
size 8
display as text
value *form ffl"

item i3
at 21 11
size 8
eisplay as text
value "Display:"

item i4
at 1 20
size 40
display as Input
help pathcom

WINDOW wl (2 v 1)
AT 2 2
SIZE 10 BY 4
display as white

WINDOW v2(2 v 1. 2 H 1)
AT 2 15
SIZE 10 BY 4
display as xparnt

WINDOW v3 at 2 60
size 10 by 8
display as black

form ff2 (2 h 4)
at 12 1
size 12 by 4

form ff3
at 12 32
size 10 by 4
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form ff4 (2 v 1)
at 16
size 10 by 2

form ff5
at 12 43
size 10 bV 4

form ff6
at 12 55
size 10 by 4

form ff 7

at 142 68
Size 10 by 4

form fftb
at 16 1

size 10 by 4

temn fqn
at 21 20
s ize 60 bv 3
display as output

CREATE FORM ff2
prompt 1 2 -form ff2"

item iflil2 h 11
at Z 2

display as input

itemI.
at 2 2
S Ize 3
display a-. input

at -2
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create form ff4
background black
prompt 1 2 "form ff4"

item 11
at 2 2
size 4
display as input

create form ff5
background white
prompt 1 2 "form ff5"

item il
at 3 3
size I by 2
display as input

create form ff6
background xparnt
prompt 1 2 "form ff6"

item i1
at 3 6
size I by 4
display as Input

reate form ff7
prompt 1 2 -form ff7"
item il(3 6 v 0. 2/4 h 1)

4 t 2 2
, Ix I
'iisplay as input

for forf f8

I ip4 a nput.

**'.fovg ff4
* , form ffg"
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item ii
at 2 2
size 8
display as input

window v4
at 3 1
size 10 by 5
display as black

create form pathcom
prompt 1 9 "Commands for ARTEST"
prompt 2 9 -
prompt 3 9 "add form to a window addrfm window form"
prompt 4 9 "delete pages from window rmvpag window page"
prompt 5 9 "replace page In window rplfrm window page form"
prompt 6 9 "close form clsfrm form"
prompt 7 9 "pu. data to form item array pdata path data"
prompt 8 9 "got data from form item array gdata

inst(0-prev.1-cur) path"
prompt 9 9 "change attributes: foreground putatt path

dur(prm-0.tmp-1) attrib"
prompt 10 9 "get attributes: foreground getatt path

dur(prm-0. tmp- 1)"
prompt 11 9 "put and get temp attributes(f) tmpatt path dur

attrib"
prompt 12 9 "change attributes background putbak path

dur(prm-0.tmp-l) attrib"
prompt 13 9 "get attributes background getbak path

dur(prm-0,tmp-1)*
prompt 14 9 "put and get temp attributes(b) tmpb&k path dur

attrib"
prompt 15 9 "get name of form on page n gpage window page'
prompt 16 9 "get number of pages in window gwindo window"
prompt 17 9 "put cursor to field putcur path"
prompt 18 9 "window set(term within term) oiscr path'
prompt 19 9 "parse fully qualified name parfqn

lev(O-lst.l-fst. -1-nxt2lst.etc)"
prompt 20 9 " Hust use pfl6(O)

first"
prompt 21 9 "Function Keys"
prompt 22 9 "--- -----
prompt 23 9 "pfl6(O) - display path name of cursor position"
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